LOS - 03713/SINY

CRITICAL ITEMS LIBT

PROJECH: SRHS

SYSYEM: ELECIRICAL SUBSYSTEM

s e ASS'Y NOME T 14 4 ASS1Y p’":—s"zm'm —— SHEET - 1
FHEA FMEA NAME, a1y 4 FALLURE HODE FAILURE EFFECY HIUR 7 PN, RATIONALE FOR ACCEPTANCE
REF, nev, oraulng afr, AND ON 2/
DESIGNALtON CAUSE END ITEN CRITICALITY SCREEWS: A-PASS, B-PASS, C-PASS
2180 ' SIAtyS NODE ¢ T1ACHD DATA f0 DESIGN FEATUMES
DECODER OIRECHION GPC mas st | LUTUTTUIRTIRE .
LOGIC Q1Y-6 FLAG DOES REVERSAL. WD
SCHEMAT ¢ *O1 EFFECT ON THE DESIGH UITLIZES PROVEN CIRCUIT TECHMIQUES AND I$
2563721 Awp CORRE SPOND JOINY, 10sS pF IMPLEMENTED USING CHOS LOGIC DEVICES.
2583719 VITH ACTUAL LINPING DURING
BIRECTION OF END EFFECTOR CHOS DEVICES OPERATE AT LOW POVER AND KENCE DO NoY EXPERIENCE
HoTOR, TAPTURE. SIGHIFICANT OPERATING SIRESSES. TWE PECHNGLOGY fo MATURE, AND
DEVICE REL1ABILETY HISTORY 1S VELL DOCUMENTED. ALL stresées
CAUSE(S): VoSt cast ANC ADDIUIOWALLY REDUZED 8Y DERATING THE APPROPRIATE
1) U2t PIn PARAMETERS IN ACCORDANCE WiTH SPAR-RMS-PA. 003, SPECIAL
S rAlLS. L0sS oF HANDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
MISSION, LSS PRECLUDE DAMACE/STAESS DUE 10 ELECIROSTATSC DISCHARGE
OF CONPUIER
SUPPORTED
MODES .
RECUNDANT PAINS
RENATN ING
DINECT AWD
PACKUP
'
PREPARED BY: HIuG SUPERCEDING DAIE: 04 UC] 87 APPROVED AT: DAIE: 24 s 9
' 95 ucl ar 29

L REv: 2
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CNITICAL ITEMB8 LIBT

PRJCAT: SAMS

Ass't wmPHCUATIRE T SERDD £l e & 1y [ra——""—

SYSIFM: FLECIRIC SUDSYSIEH

AL
Assey r/HTSTNADPTIZY T T oy,

| Hea twin | owane oty v | raitore ot | o ereeer | wowr 7 ruke, RATIONALE T0R ACCERTAMCE
RES, REV. praving alr, AND o8 271
DESIGNAT I0W CAUSE END 1 TEN CRUTICALLTY SCREENS: A-PASS, B-PASS, C-PASS
2700 1 STATUS HOOE ¢ TACHD OATA 10 ACCEPTANCE TESTS T -
DECODER DIRECTtOM oPC bAs s1c | ool
LOGIC 0IT-6 TLAG DOES REVERSAL. WO THE SPA 1S SUBJECTED 1O THE FOLLOVING ENVIRONMENFAL TESTING AS
SCHIMATIC NOf EFFECT ON A Sey,
2568721 AwD LORRE SPOND JOINT, 1058 of
2563119 VEEH ACTUAL LINPING DURING O VIBRAPION: LEVEL AWD DURATION - REFERENCE TARIE &
DIRFCRION OF END FEITCIOR
HOLOR CAPILIRT , D THERMAL : PLUS T0O DFEGRFES C 10 -2% DEGREES C DURATION -
1 1/2 CYTLES
CAUSE(S): WORST CASE
DU PR | ceeennn-ns THE SPA 1S THEN TESTED AS PART OF THE JOINTS ACCEPIANCE TESTS
S FAILS. L0S$ of (VIBRATION AND THEAMAL VACULM 1EST).
HISSION. LOSS
Of COMPUTER THE SPA'S/JOINTS UNDERCO RAMS SYSIEM TESTS (IPS1B AMS
SUPPOR FED STRONGBACK AND TP532 FLAT FLOOR TESTS) WHICH VERLSIES THE
HODES . ABSENCE Of THE FATLURE MODE.
REDUNDANT PATHS QUALIFICATION 1E$TS
REMAIHING Sressesressacnconan
--------------- THE SPA IS SUBJECTED TO THE FOLLOMING SRU QUALTFICATION TEST
DIRECT AND ENVIRONMENIS. THE SPA WAS ALSO TESTED AS PART OF THE JOINS
SACKUP QUALITICATION TESIS,
O VIBRATION:  LEVEL AND DURATION - REFEREWCE TABLE 4
o SHocK: 20G/11 MS/3 AKES (6 DIRECTIONS)
O THERMAL VAC: 4B) DEGREES C 10 -8 DEGREES € (& LYCLES)
1610444 ToRr
O MMIDITY:  TESTED VITH THE SHOULDER JOINT
o EMC: NIL-STD-481 AS MODIFIED BY SL-E-0002 (TEST
CEO), CEDJ, CSOT, €S2, Cs06, REOI,
RE02 (N/8), Ns01)
FLIGHT CHECKOU?
PDAS OPS CHECKLIST (ALL VEMICLES) JSC 16987
PREPARED 871: wivg SUPERCEDING DATE: 08 OC) 87 APPROVED 81:

DATE: 24t 91

CIL REV:
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CRITICAL ITEMB LIBT

FROJECH: SANS SYSIEM; Eggunlc“ SUBSYSIEN
e et ASS'y NONENET : TEF ———— —  assey p/ STVLDPTITY SHEET : 3
IHER fHEA NAME, QTT, & FAILURE MODE FAISURE EFFECT HOVR / FUNC, RAVIONALE FOR AUCEPTANCE o
T REV. oravling afr, aND o s
DESICHAT ot CANSE END TEEM ChITECALITY SCREENS: A-PASS, B-PASS, C-PASS
Taree |1 | swaws T T | wooes TACHO DAIA 1O OA/ENSPECT LONS
DECODER DINECTION GPC WAS SleM | .-...oll0l00l
LOGIC oIy 8 FLAG DOES REVERSAL, WO
SCHEMAT D NOI EFFECT OM UNITS ARE MARUFACIURED UNDEN DOCUMENTED QUALITY CONTROLS.
2583121 Awp CONRE SPOND JOINT, 10S$ of VHESE CONIROLS ARE EXERCISED )HROUGHOUT DESEGH
2383119 WITH ACIUAL LIMPING DURING PAOCUREMENT, PLANNING, AECEIVING, PROCESSING, FABRICATION,
CINECTION OF END EFFECION ASSEMBLY, TESTENG AND SHIPPING OF THE UNTTS. MANDAIORY
NoTOR, CAPTURE . INSPECEEOW POINTS ARE ENPLOTED AT VARIOUS STAGES OF
FABRICATION ASSEMBLY AND TESI. COVERNMENT SOURCE
CAUSE(SY) WORST CASE INSPECTION IS INVOKED AV VARIGUS COMIROL LEVELS.
VU PN | ceemeonnnn
S fAILS. LOSS OF EEE PARTS INSPECTION [S PERFORMED AS REQUIRED BY
MISSION. LOSS SPAR-RNMS-PA.0D3. EACH EEE PART IS CUALIFIED Al THE PART LEVEL
Of COMPUIER 10 THE REOUTREMENTS OF THE APPLICABLE SPECEFICAIION. ALt EEE
SUPPORTED PARTS ARE 100X SCAEENED AND BURNED IN, AS A MINIMM. AS
MODES REQUIRED BY SPAR-RWS-PA.003, BY IHE SUPPLIER. ADDITEONALLY,
EEE PARIS ARE 100X AE-SCREENED IN ACCORDANCE W11H
AEDUNDANT PATHS REQUIREMENTS, @Y AN INDEPENDENI SPAN APPROVED JESTING
RENATNHING FACILETY. DPA 1S PERFORHED AS REQUINED BY PA,0D3 O A RANDOHLY
--------------- SELECTED SX OF PARTS_ MAXIMUM 5 PIECES, MINIMM 3 PIECES FOR
DIRECT AND EACH LOT WUMBER/DAVE LOOE OF PARTS RECElveD,
BACKUP .
VIRE IS PROCURED 10 SPECIFICATION MIL-W-22759 OR MIL-ii-81381
AND INSPECTED AND TESTED 1O MASA JSCMAOSD STAMDARD NUMBER 95A.
RECEIVING IMSPECITOM VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN VHE PROCUREMENT DOCUMENTS, THAT WD PHYSICAL
DAMAGE HAS OCCURNED TO PARIS DURING SHIBHENT, THAT THE ‘
AECEIVING DOCUMENTS PROVIOE ADEGUATE TRACEABILITY 1MFORMATION
AND SCREEWING DAIA CLEARLY IDENTIFIES ACCEPTABLE PANTS.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMELY AS
APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. VHESE
INSPECTIONS INCLUDE,
PRINTED CINCUIY BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH WOLES,
COMPONENT MOUNTING IWSPECTION fOR CORRECT SOLOERING. W{RE
LOOPING, SIRAPPING, ETC. OPERATORS AND |NSPECTORS AlE TRAINED
Avo CERFIFIED 10 whsA WED $300.4¢3A) STANDARD, AS MCCIf 1ED
BY JSC OBBOOA.
COMFORMAL COATING INSPECTION FON ADEQUATE PROCESSING |§
PERFORMED USING ULTRAVIOLET LIGK! 1ECHNIQUES.
POSE P.C. BD, INSYALLATION INSPECTION, CLEANLINESS AND
VORKMANSHIP {SPAR/GOVERNNENE REP. RANDATORY 1MSPECYION POINT)
P.C. B0, INSTALLATION INSPECTION, CHECK FOR CORREC! BOARD
INSTALLATION, ALIGKMEN] OF BOARDS. PROPER CONNECTOR CONTACI
MATING, VIRE WOUTING, SIRAPPING Of UIRES €fc.,
PAE-CLOSURE INSPECTION, WORKMAWSHIP AND CLEANLINESS
{SPAR/GOVENNMENT REP. - MANDAIORY INSPECTION POINT)
PRE-ACCEPIAHCE TEST 1WSPECTION, WKICH INCLUDES AM AUDIT of
LOVER 1IER INSPECIVON COMPLEYION, AS BUILT CONSIGURATION
VERIFICATION 1O AS DESIGH €1C., {MANDATORY INSPECTION POINI).
PREPARED BY1 Mg SUPERCEDTNG OATE: 06 OC1 87 APFROVED 81 DATE: 26 Jui 91 CIL REV: 2
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CRITICAL

I'TEMD LiInT

PROIETT: SAMS

SISIPM: EIFCIRICAL SURSYSTIN

SHEFT: §

ASS'y MnTUEIATIRE S STRVD POVER ARPLITIEN . """~ Assey p/H: SIAOFIITT o o
136 A 1A MAME  atr, & FAILURE Mo FAICURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
ALl afy, vaaulug of s, AND ) 2N
DESIGHAR IO CMISE 8D [1EM CRINICALITY SCRFENS: A-PASS, B-PASS, C-PASS
2180 STAIUS MODE ¢ TACHO DATA [0
PECODIN DIRECTION CPC HAS SICH A TEST READIKESS REVIEW (TAR) WHICH INCLUDES VERITICATION OF
LOGIC Y-8 FLAC DOES REVEASAL. NO YEST PEMSOWNEL, TESY DOCUMENTS, TEST EQUIPMENT CALIBRA1ION/
SCHLMATIC 01 EFFECT ON YALIOATION STAfUS AMD ARDUANE'COMF IGURATION 13 CONVENED By
2583721 Awp CORNE SPOND JOINT. 10sS Of QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
258309 VIIH ACIUAL LIMEING DURIHE RELIARILEIY, COMTIGURALION CONTRO , SUPPLIFR AS APPLICAMLE,
DERECIID™ OF IND PHRECIOR AND THE GOVEWHENI AEPRESENTATIVE ROR 1O YHE SIART OF ANY
HOTON CAPILRE, FORMAL TESTING {ACCEPIANCE OR QUALIFICATION),
CAUSE(S)3 WORST CASE ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERTORMANCE,
VUV PIN | -l - FHERMAL AND VIBRATION VESTING, (SPAR/COVERNMENT REP. -
3 rAILS. LSS or MANDAIORY INSPECTION POINT}),
NISStON. LOSS
OF COMPUTER INIEGRATION OF UMIT 1O JOINT SRY - INSPECTIONS INCLUDE
SUPPORTED CAOUNDING CHECKS, CONNECIORS FOR BENT OR PUSHEACK
MIDES, COMTACTS, VISUAL, CLEAWLINESS, IMTERCOMNECT WIRING AND
POUER UP TEST 1O THE APPROPRIATE JOINT IHSPECIION TEST
REDUNDANT PATHS PROCEDURE (11P) E1C.
RENAIRING
--------------- JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
DEIRECT AND AUDIT OF LOVER LIER INSPECTEON CONPLETION. 'AS BUILT
BACKUP COMFIGURATION VEREFICATION 10 AS DESIGH €)c.
JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMRINET,
VIBRATION AND THERMAL-VAC 1ESTING.
(SPAR/GOVERNMENT WEP. - MANDATONY INSPECTION POINY).
SRHS SYSTEMS INTEGRATION. THE TNTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AWD THE 11 lGHT CABIN EQUIPMENT 1O FORM THE SRS,
INSPECTIONS ARE PERTORMED AT EACH PKASE OF INTEGRAIIOW WHiCH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE COWNECIONS FOR BENT OM PUSH BACK COHTACTS EicC.
SAHS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMSIENT
PERTORMANCE YEST. (SPAN/GOVERNMEN! REP. - MANDATORY INSPECTION
POINT )
PREPARED BY: HIvG SUPERCEDING DATE: 06 OCI A7 APPROVED 8Y:

OATE: 24 JuL 1

CIL REV: 2
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CRITICAL IT

SHFET: S

ENB8 LIBT PAQJECT: SRNS SISTEM: FLECERICAL SUBSYSIEN
- = e Ass*v womblEE h e ——  ass'y p/h: ﬂmrr
IMEA FREA LLLLI 15 o TAILURE MODE TAILURE EFFECH HOAR 7 FUNC, RATIONALE FOR ALCEPIANCE
RE). nEv. onaviug oy, AND oN 2/1n
DESICHAT IOM CAUSE END 1TEN CHITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
2780 1 1A MODE ) TACKO DATA 10 FATLURE RISTOMY
pECODIR DIRECTION ePComas stew | .LolLlLllTTL
LOGIC OfY-6 LA DOEY REVERSAL. NO
SCHENATIC uot EFFECT ON THE FOLLOUING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
2563721 awn COARESPOND JOINT. 1058 OF
2583119 VITH ACTUAL LINPING DURING
DIRECTION OF END EFFECIOR
MOTOR, CAPIUAE, FAR 3046:
S/ 211 aug 19
CAUSE(S): WORST CASE
DURLPIN | -eeeeeonlt DESCAIPTION
S FAILY. 1088 of sereeenaan
NISSIDN. LosS $SC TESY DIRECTION TLAG REMAINED OK. U7 OPEW CIRCUIT DUE To
oF COMPUTER ELECTRICAL SHORT OF UNKNOUM DRIGIN.
SUPPORTED
MODES, CORRECTIVE ACY10M
REDUNDANT PATHS REPL. U1}
REMATNING
--------------- FAR 3047:
DIRECT AND S/M 204 AuG 79
BACKUP
DESCAIPT oM
SANE AS 3004, (COMPOMENT ©S CMOS ED 4049 AK BUFFER)
CORRECTIVE ACTION
REPL, UTT
PREPARED BY: W WG SUPLRCEDING DATE: 04 oCt A7 APPROVED BY:

DATE: 24 JuL 91

1L REV: 2
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RO LYng LGN RN B . . SISTEM: LIFCIRICAL Sy .o
--------------- Asnn el by S POTARAPTITIEN " """ assev psh: AHA A MEETs
"1 teea | wewr ory. | Fanuee wooe PAILHRE FRILC MOUR £ FUNC.  RATIONALE TOR ACCEPTANCE T
", 118 oasulng ofr . AWD o 2710
DESIGHAI IOM CAUSE TR CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
Tamo | v | sraus WO : 1ATHD DATA 10 OPERATIONAL EFFECTS T
PECUDT N DINECIIUN CFC WAS SIEN | —eeeeeeooa.lliTll
LOGIC oty 8 1t AG DOf'S REVERSAL. WO
SCNEMAD I wot EFFECt oM COMPUTER SUPPORTED MODES CAMNOT BE USED 1O COMPLETE THE
3369121 Ao COMRESPOND JOINI. LDSS OF MISSTON. DIRFCT DRIVE AND MACK-UP MODES REMAIN. [F PATLOAD
2381719 VITH ACILIAL tIMPING DURENG ATIACHED, THE ARM SHOUID BE MANEUVERED D A SAFE POSITION fOR
DIRECIIM OF IND FIPECTOR PAYLOAD RELEASE. LUSS OF WEN) REDUKDANE PATH NESULTS I BF NG
ety CAPIURE OME FANURE AVAT FROM INABIZ 11T 1O CRADLE ARM.
If UIIH SUSSEQUENT FAILURES ALL DRIVE HODES ARE LOST,
CAUSE(S)) VORST CASE IHE ARM MAY BE JEIIISONED.
v e | ---L
S FAILY, LosS of
HISSION. LOSS
OF CONPUIER CREV ACTION
SUPPORTED | <meeeeee...
MODES.
USE DIRECT DRIVE
REDUNDANT PATHS
REMATNING
--------------- CREN IAAINNG
pimect av0 | coolll
BACKUP
NONE
MESSION CONSTRAINT
NONE
DMRSD OFFLINE
DAIVE EACH JOIH) 1N COMPUTER CONTROLLED MODE.
VERIFY THAT MOTOR DIRECTION FLAG AGREES 41TH CONMAND DINECTION.
OMRSD OMLINE INSTALLATION
HONE
OMRSD ONLINE TURMAROUND
, IN SINGLE MODE, DRIVE EACH JOINT.
, VEAIFY TACHOMESER SECHATURE .
PREPARED BY: HrvG SUPERCEDING DATE: 06 oCt B7 APPROVED BY: __ s s am e oo

DATE: 24 s 9%

CIL REV: 2



